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(57) Abstract 

A first inflatable retraction device has a 
first inflatable chamber (5) and a non-pressur- 
ized chamber (13) inside the main chamber. 
The non-pressurized chamber is expanded by 
inflating a second inflatable chamber (25). 
The non-pressurized chamber enables the 
main chamber to remain inflated when an ap- 
erture is cut in the envelope of the main cham- 
ber, through which treatment is carried out A 
second inflatable retraction device has an in- 
flatable retractor (103) and a maintainer (107). 
The inflatable retractor retracts the organ and 
the maintainer maintains the organ in its re- 
tracted condition after the inflatable retractor 
is deflated. The maintainer can be inflatable, 
and can be inside or outside the inflatable re- 
tractor. A self-retracting endoscope (201) has 
an optical assembly with an expandable re- 
tractor (211) fltted to its distal end. The distal 
end of the endoscope is inserted into the body 
whh the retractor in a collapsed condition. The 
retractor is then expanded to retract organs 
that would otherwise obstruct the view from the distal end of the optical assembly. After observations are complete, the retractor 
is returned to its collapsed condition. An insertion tube (243) enables cylindrical objects, such as packaged inflatable nrtraction 
devices, to be pulled, instead of pushed. Into the body. The additional chamber of an inflatable retraction device having two in- 
flatable chambers is fllled with a slurry of a particulate solid in a liquid. The liquid is removed and the additional chamber evacu- 
ated to consolidate the particulate solid. This increases the r^cting strength of the additional chamber. 
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INTERNATIONAL APPUCATION UNDER TEIE 
PATENT CXX)PERATION TREATY 

APPUCATION FOR PATENT 



Inventors: Frederic H. Moll, and 
Albert K. Chin 

Field of the Invention 

The invention relates to devices for use in laparoscopic suxgeiy, in particular, 
to devices that provide retraction of an organ to gain access to treat or observe 
a tissue. 

5 Background of the Invention 

Laparoscopy dates back to the turn of the 20th Century, Early laparoscopic 
techniques were used primarily for diagnostic purposes to view the internal organs, 
without the necessity of conventional surgery. Since the 1930s, laparoscopy has 
been used for sterilization and, more recendy, for suturing hernias, U.S. Patents 
10 4,919,152 and 4,944,443 are concerned with techniques for suturing hernias. 
Another recent innovation is the use of laparoscopic surgeiy for removing the 
gallbladder. 

United States Patent Application Serial No. 706,781, the application of which 
this application is a Continuation-in-Part, describes an apparatus and method 

15 wherein the abdominal wall is lifted away from the underlying abdominal organs 
by an inflatable device which is introduced lq)aroscopically and, once in place, 
inflated to engage and lift an extensive area of the abdominal wall. 

Even ^en such lifting techniques are used, it is still necessary to retract other 
organs to gain access to the organ or tissue to be treated or observed In other 

20 procedures, to gain access to the organ or tissue to be treated or observed, the 
organ to be treated must be separated from tissue surrounding it To obtain the 
necessary retraction, oirrent laparoscopic procedures use several small metal or 
plastic retractors inserted though a plurality of incisions. Because such retractors 
have a relatively small surfrice area, they tend to damage and/or cause trauma 
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«,fte««icttd<»g«B Mo«<«„.h.«,ui«in«.fbr.pl»raU5rot 

indsfans to heal iiw "he Pato""' ^. ,.„„.„rf^ 
tMed Sa« P««« AHtoto S«W No. 794^90 (tte "pnor applmoa ). 
o(«W. this iwHcata is also a CoBii»Btlon.in.Part, describes a mnnber of 
5 .etracdonderices that »ein«Hi»cedi«o the hody in a collapsed condi^^ 

to place, a» «p«Kled hytoB.tbg.main infl.t*le «» 
„^ „ tissues »Hi «, pnMd. ««ss to the otgan or tissue he«g «e.,«l ^ 

derices des«rib«l to the application pwvid. a relaflvely large suriaa 
«, die «gan or tissue bdng retracted so that retraction can tai* pla« -^ 
a .«n«l risk ot damage to ti.e retrace, org^m or tissue. Tlese relativelj, large 
derf.es toctode auriliaiy means for n-atatatotog tiu:n shape ater 
snd. as a. additional second inflatable chamber harfng a cage-Uce 
«„K«^ or a spring cage arrangement Ihes. anxiUary means enable «.ra^ 
,0 be matatatoed after fte mato toflatable chamber has been deflated by cuttmg 
^es to it to gato ««ss flm»gh ti» r^raction derice to treat fl.e organ or 



10 



IS 



20 



tissue being treated. . 

•n« retracticm devices described in the prior application provide a significant 
in^ovement in providing access to the organ or tissue being treat^dunng 
hydroscopic sutg^iy. Nevertheless, such devices have problems. When an 
inflatable retraction device witii an auxiliaiy cage structure providing a retracHon 
c^ect equivalent to tiiat of the main chamber is in its collapsed state, its envelope 
has a significant bulk. lUe bulk of a retraction device in its collapsed state vdU 
be caUed flie -collq»ed bulk" of die retraction device. An inflatable retraction 
device that has a large collapsed bulk is difficult to package in its coUapsed state 
so that it can be inserted into tiie body ti.rough a narrow trocar tube (14 mm or 
less in diameter). Even when tiie package can be made small enough, it can be 
a tidit fit in tiie trocar tube, and pushing such tight-fitting packages tiirough die 
trocar tube is difficult The package tends to buckle when pushed, and 
consequentiy jams in the tube. Less bulky retraction devices are therefoie 

30 dearable. . , 

.It is also desirable to have a self-retracting endoscope to smiphfy endoscopic 

observation procedures. 



25 
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Summaiy of the Invratton 
In the following description, the word "organ" will be used to mean an oigan 
or a tissue that is retracted by a retraction device. The word "treat" will be used 
to mean both treat and observe, and the word "treatment" will be used to mean 
5 both treatment and observation. The word "tissue" or the phrase "tissue to be 
treated" will both be used to mean the organ or the tissue that is treated through 
or mdde a retraction device. 

An inflatable retraction device according to the first aspect of the invention 
has a first mfiatable chamber that retracts the organ when the first inflatable 
10 chamber is mflated to an esqianded condition. The first inflatable chamber has 
a first envelope. The inflatable retraction device also includes a device that 
inflates the first inflatable chamber into an e}q)anded condition while in place in 
the body. Inside the main inflatable chamber is a non-pressurized chamber that 
has a second envelope attached to part of the first envelope. The inflatable 
15 retraction device also has a second inflatable chamber attached to the non- 
pressurized chamber that expands the non-pressurized chamber into an e^anded 
condition when the second inflatable chamber is inflated. Finally, the inflatable 
retraction device indudes a device that inflates the second inflatable chamber. 
The first inflatable chamber is inflated to retract the organ, and then remains 
20 inflated, and continues to provide retraction, throughout the treatment procedure. 
The tissue is treated through an ^rture in the part of the first envelope 
covered by the non-pressurized chamber. Instruments are passed fi'om outside the 
body through a gas-tight port into the first inflatable chamber. From the first 
inflatable chamber, the instruments pass into the non-pressurized chamber through 
25 a port that seals around each instrument, and is self-sealing when the instrument 
is withdrawn. This maintains the first inflatable chamber in its inflated state. 
Alternatively, all or part of the envelope of the non-pressurized chamber can be 
made of an elastomeric material that seals around an instrument passed through 
it, and is self-sealing when the instrument is withdrawn. As a third alternative, 
30 instruments can be passed from outside the body through a duct connecting to the 
non-pressurized chamber. 

The collapsed bulk of an inflatable retraction device according to the first 
aspect of the invention is less than that of an equivalently-sized inflatable 
retraction device of the types described in the prior application. This is because 
35 the volume the envelopes of the non-pressurized chamber and the second 
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.stable is less than the voh^ne' of the envelop ^^J^^^"^ 

T of the tvDcs of inflatable retraction device previously described, 
"tr^tr Irding to the invention of using ^ inflatable reaction 
m a j^^^tion to retract an organ niside the 

device accordmg to tiie first aspect tne ^ 
5 bodytogainaccesstoanadjacentt^e.the,^^^ 
iaaconapsedstatea^iacentto the tissue. ^^^"^ 
4«to «n emanded condition to retract tiie organ, and the secona 
mto an expanoea conum „«„„«-™rized diamber into an expanded 

chamber is inflated to expand the non^ressunzea cnamu 

""T^^r^ metiiod according to tiie invention of using an inflatable retraction 
10 Inasecondmefliodaccoramg ^^on to retract an organ inside tiie 

tlZTttl second mctod cables tte par. rf fl« e-elope of to &^ 

wu»d wbo. ia p.a« ^« » ^ 

condition, m inflatable retraetton device abo mdndes a 
ZZZ. to organ in its retracted »nditio. 
30 ^^Xusmganelastomericntaterialfortoen^loperftom^nn^ 
^enabl«toe..iapsedb„i.t„£to.naincban.>er.a».1^.^^ 
Lk of to inflatable retraction devi« as a »bo.e. be r«i«ced 
Tilabte retraction de«ce ba«ng to same infl«.d s« n»de fton. . 

sobstantialfy inelastic material 
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In a first variation on the inflatable retraction device according to the second 
aspect of the invention, the maintainer is an additional inflatable chamber that 
has a cage-^like structure and is independent of the main inflatable chamber. The 
main inflatable chamber is removed once the additional inflatable chamber is 
5 inflated and the tissue is trieated using instruments passed through the maintainer. 
The additional inflatable chamber is preferably deployed on the outside of the 
main inflatable chamber, but can be deployed inside the main inflatable chamber. 

In a second variation, the maintainer is a cage-like stmcture of a malleable 
metal or plastic deployed on the outside of the main inflatable chamber. The 

10 cage-like stmcture is e}q>anded into an expanded condition by inflating the main 
inflatable chamber. Once the cage is in its expanded condition, the main 
inflatable chamber can be deflated and removed, and the cage maint ^in ^ the 
organ in its retracted condition. 

In a method according to the invention of using an inflatable retraction device 

15 according to the second aspect of the invention, the maintainer and the main 
inflatable chamber are assembled together and packaged in a collapsed state. 
The ma int ai n er and main inflatable chamber assembly is inserted into the body 
and placed adjacent to the organ. The main inflatable chamber is inflated to 
retract the oigan into a retracted conditioa The maintainer is expanded to 

20 maintain the organ in its retracted condition and the main inflatable chamber is 
deflated. 

The collapsed bulk of the inflatable retraction devices described in the present 
application and in the prior application can be reduced by making the additional 
inflatable chamber smaller. If the additional inflatable chamber is to provide a 

25 given retracting force, it can only be made smaller if its strength is increased. In 
a method according to the third aspect of the invention, the strength of the 
additional inflatable chamber is inaeased by filhng it with a solid instead of a 
fluid. In the method according to the third aspect of the invention, the main 
chamber of an inflatable retraction device is inflated. ITie additional inflatable 

30 chamber of the inflatable retraction device is then filled with a sluny co^^)^ising 
a particulate solid in a liquid. After the additional inflatable chamber has been 
filled with the slurry, the liquid component of the slurry -is removed from the 
additional inflatable chamber, leaving the particulate solid behind. Finalty, the 
particulate soUd is compacted to form a rigid structure in the additional mflatable 

35 chamber. In the preferred embodiment, the jparticulate solid is conq>acted by 
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evacuating the additional inflatable chamber. Alternative ways of compacting the 
particulate soKd indude heating and cooling the soUd. 

A self-retracting endoscope according to the fourth aspect of the mvenfon 
enables endoscojric observations to be carried out mside the body without ^e 
5 need for a separate retraction device. Accordmg to the fourth aspec^ of itoe 
tovention. a self-retracting endoscope for observing a tissue inside the body 
iiMiudes an qrtical device for observing tiic tissue. The optical device has a 
substantiany qMrical structure, and a distal end tint is im^^^ 

through an incision. The self-retracting endoscope also includes a retractor tiiat 
10 is e^andable to retract orgam adjacent to tiie tissue tint wodd otherwise 
obstruct the view of tiie tissue. The retractor is attached to tiie optical de^ce 
adjacent to tiie distal end of tiie optical device and is in a collapsed state when 
the distal end of tiie optical device is inserted into tiie body. The retractor is 
™nded once tiie distal end of tiie optical device is inside tiie body, adjacent to 
15 ti»e tissue to be observed, m tiie preferred embodunent. tiie retractor is 

inflatable, and is expanded by inflating it. 

The fifth a^ of tiie mvention enables a substantiaUy cylindrical object, such 
as an inflatable retraction device in its collapsed state, to be inserted mto tiie 
body wfthout budding or jamming. An insertion tube according to tiie fifth asp«* 
20 offlieimrentioncon^ an elongate tubular member having a bore. Ihe 
bore receives tiie object, sudi as tiie coUqised mflatable retraction device, at its 
prcMdmalend. A string passes from tiie proximal end to tiie distal end of tiie 
tabular member inside tiie bore and returns to tiie proximal end of tiie tubu^ 
member. The string passing inside tiie bore is capable of attadmient to tiie 

25 prozixaal end of the object 

m a metiiod accordmg to tiie imrention of using tiie insertion tube accordmg 
to tiie fifth aspect of tiie mvention, tiie string passing inside tiie bore is attadied 
to tiie proximal end of tiie object, and tiie distal end of tiie object is inserted mto 
the proximal end of tiie bore of tiie tubular member. The distal end of tiie 

30 tubular member is inserted into tiie body. The string returning to tiie proxmial 

end of file tubular member is pulled to draw tiie object tiirough tiie bore of tiie 
tabular member. 
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Brirf Description of the Drawings 
Figure 1 shows a cross sectional view of a T^e niA inflatable retraction 
device according to a first aspect of the invention in its inflated condition in the 
abdomen. 

5 Figure 2A is a cross sectional view showing details of the non-pressurized 
chamber and the second inflatable chamber of a niA inflatable retraction 
device according to a first aspect of the mvention. 

Figure 2B is a cross sectional view showing a version of the non-pressurized 
chamber in vAddi the part of its envelope contacting the envelope of the first 
10 inflatable chamber is removed. 

Figure 3A is a cross sectional view showing the non-pressurized chamber and 
the second inflatable chamber of a Type niA inflatable retraction device 
according to a first aspect of the invention in which the second inflatable chamber 
is inside the non-pressmized chamber and has its own envelope. 
IS Figure 3B is a cross sectional view showing the non-pressurized chamber and 
the second inflatable chamber of a Type DIA inflatable retraction device 
according to a first aspect of the invention in wtddi the second inflatable chamber 
is outside the non-pressurized chamber and has its own envelope. 

Figure 4 is a cross sectional view of a Type niA mflatable retraction device 
20 according to a first aspect of the invention in its inflated condition in the 
abdomen and having ducts through which instruments can be inserted into the 
non-pressurized diamber from outside the inflatable retraction device- 
Figure 5 is a cross sectional view of a Type niB inflatable retraction device 
according to a first aspect of the invention in its inflated condition in the 
25 abdomen. 

Figures 6A through 6C show cross sectional viev^ of the abdomen including 
the bowel, the liver, and the gall bladder to illustrate a first method according to 
the invention of using a type TOA or a type lUB inflatable retraction device 
according to the invention to retract the bowel and lift the liver to gain access 
30 to treat the gall bladder 

Figure 6A shows a packaged I^pe DIA inflatable retraction device in its 
collapsed state inserted into the abdomea 

Figure 6B sho\^ the Type IDA inflatable retraction device following 
inflation of the first inflatable chamber to retract the bowel, lift the liver, and 
35 gain access to the gall bladder. 
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r-gor. 6C dw«s *. Type niA tafta«ble 

of «s s«x»d i«aa«bl. d»n*.r. An e»Joscope ««i a c»K.-g 
has b«n tasated i«o ».ni»esmixed chamber «. =« a. 

5 treat the gall bladder. , . ^- ^ 

Kg^ 7A fhioogh 7E iltettate a second metal according tt the »v.n«on 

invendon to retract an organ: . ^ ^ tha 

Hg^ 7A is a cross .«tfonaI «e» of a partial, inflated Type fflA 
10 inflattblerewctfonderice acceding .0. first aspect of fte invention he^ 
arched «,». «KJoscope prior to packap^ the infhuable retraction de^ 
7B flBOOgh 7E show cross sectional views of the alrfooen nKtotag 

the boweS, the Sua, and the gall bladder: 

Kgnre 7B shows a paAaged TVpe IDA taflatable retraction de«ce attached 

15 in a coUapsed state to an endoscope prior to tasertion into the abdomen. 

Hgnre 7C *ows the padtaged TVpe MA Matabl. retractton dev«e 
«ad«d in a «in.?sed state to an endoscope after U has been inserted nMo 

to the gall bladder. 

20 Kgnre 7D shows the TVpe niA inflatable retraction device attached to an 

e«ioscope after Ae second inflatable chancer has been inflated, and the 
endoscope has been manipulated to align the treatment window in the second 
inflatable chamber with the gall bladder. 

Figure 7E shows the Type lEA inflatable retraction device attached to an 

25 endoscope after the first inflatable chamber has been inflated to retract the 
bowel, lift the Uver, and provide access to treat the gall bladder. 
Rgure 8A is a schematic representation of a Type IV inflatable retractton 
device accordmg to a second aspect of the invention. 

Figure 8B is a perspecthre view of a Type IVA inflatable retraction de«ce 

30 accordh^ to a second aspect of the invention having an external inflate^^^ 

maintainer. 

Figure 8C is a cut-away perspective view of a Type IVA inflatable retraction 
device according to a second a^ect of the mvention having an internal inflatable 
maintainer. 
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Figure 9A shows a T^P^ IVA inflatable retraction device with an inflatable 
maintainer according to the invention in its packaged state prior to insertion into 
the body. 

Figures 9B through 9E show cross sectional views of the abdomen including 
5 the bowel, the liver, and the gall bladder to illustrate the method according to the 
invention of using a I^pe IVA inflatable retraction device with an inflatable 
maintainer according to the invention to retract the bowel and lift the liver to 
gain access to treat the gall bladder: 

Figure 9B shows a Type IVA inflatable retraction device after the main 
10 inflatable chamber has been inflated to retract the bowel and lift the liver to 
provide access to treat the gall bladder. 

Figure 9C shows the Type IVA inflatable retraction device after the 
maintainer has been inflated 

Figure 9D shows the Type IVA inflatable retraction device after the main 
IS inflatable chamber has been deflated. 

Figure 9E shows the inflatable maintainer of a Type IVA inflatable 
retraction device in place in the abdomen maintaining the bowel in its 
retracted condition and the liver in its lifted condition after the inflatable 
retractor has been removed from the abdomen. 
20 Figures lOA through lOE illustrate a l^P^ FVB inflatable retraction device 
according to a second aspect of the invention having a mechanical maintainer. 
Figure lOA is a perspective view of the maintainer. 
Figure lOB is a perspective view of the inflatable retractor. 
Figure IOC is a perspective view of the assembled Type FVB inflatable 
25 retraction device prior to insertion into the body. 

Figure lOD is a perspective view of the maintainer in its expanded 
condition following withdrawal of the inflatable retractor. 
Figures llA through IID show a vertical cross sectional view of a Type lA 
inflatable retraction device to illustrate the high-strength inflation method 
30 according to the invention. 

Figure llA shows the inflatable retraction device after its additional 
inflatable diamber has been filled with a slurry of a .particulate solid in a 
liquid 

Figure IIB shows the inflatable retraction device after the liquid 
35 conq)onent of the shiny has been removed its additional inflatable diamber. 
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V' r. lie Shows the inflatable retiaction device after its additional 

Figure IID shows the inflatable retraction device fitted with an aite 
provision for oonsoBdating the particolate soUd 
5 Figures 12A through 12G ilhistrate a self^tractmg endoscope accordmg 

fourth aspect of the invention: ^K.retracting endoscope having an 

k™, 12D is a peispecdw viw of a vanaaoa of the seiireoaou* 
^ . • J^. letractM with the inflataWe retractor m ffi 
« endoscope h,^» "^J^^^ , constant dian»« 

arcular cross section and is espeaauy aiuu«/ 

is a c«»s se-iona. view of the aMonre. sho^ng .he^ 

«r~aor retracting the liwr to observe the gall bladder. 
„ Xndon having a n^d^nica. r^ractor with the n^chanrcal retrace 
, '"rr^nS«.-viewof.hese«.etrac..ge.doscope^ 
^ m .i«ough 13C innstrate an insertion «*e accordn, to a fifth »^ 

°"^^A is. perspective View of a n„»t basic insertion 

^ m L ^ve view of a less basic insertion n*. ha^ng an 

^ is a P^spective «ew of an in,»»ved v«si«. of the insertion 

tube having an external narrow bore tube. 

F^TlSD is a perspective view of an improved version of the insertion 
35 tube having an internal narrow bore tiibe. 



30 

orelet 
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Detailed Description of tlie Invration 



1. Type in Inflatable Retraction Devices 

(a) Type IIIA Inflatable Rstracdon Deince 
Figure 1 shows a vertical cross sectional view of a retraction device according 
S to the first aspect of the invention* This ^e of retraction device has a second 
inflatable chamber that expands a non-pressurized chamber into an e3q)anded 
condition when the second inflatable chamber is inflated, and will be designated 
as a I^pe in retraction device. Tlie Type m inflatable retraction device shown 
in figure 1 with a segmented non-pressurized chamber will be designated as a 
10 Type niA inflatable retraction device. The inflatable retraction device 1 is shown 
in its inflated condition. The inflatable retraction device 1 comprises a first 
envelope 3 enclosing a first inflatable chamber 5. Inside the first inflatable 
chamber 5 is the non-pressurized chamber 13, which is maintained in an expanded 
condition by the second inflatable chamber 25. 
IS Hie inflatable retraction device 1 is shown being used in the abdomen A to 
retract the bowel B, lift the liver L, and provide access to treat the gall bladder 
GB. After the inflatable retraction device 1 has been deployed, an aperture 4 is 
cut in the treatment window 6 to gain access to the gall bladder GB. The 
treatment window is the part of the first envelope 3 covered by the non- 
20 pressurized chamber 13, Altemativety, the inflatable retraction device 1 may be 
supplied with the aperture 4 ahready cut in the treatment window 6. The non- 
pressurized chamber 13, supported by the second inflatable chamber 25, isolates 
the aperture 4 from the first inflatable chamber 5. This enables the first 
inflatable chamber to remain inflated and to continue to provide retraction of the 
25 bowel B. Because of the aperture 4, the interior of the non-pressurized chamber 
13 is at atmospheric pressure, or, if the abdomen A is insufOated, at the ambient 
pressure of the abdomen. 

Instruments, sudi as the endoscope 33, pass into the first inflatable chamber 
5 through the gas-tight port 9 on the first inflation tube 7, and thence through the 
30 gas-tight port 31 into the non-pressurized chamber 13 to observe or to treat the 
gall bladder GB. Additionally or alternatively, instruments, such as the forceps 
34, can pass through the gas-tight port 32 into the first inflatable chamber, and 
thence through a gas-tight port, sudi as the port 36, into the non-pressurized 
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to remain inflated ^ f a 

L"^a»^5. ----''j^r i^r::^^ 
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The second envelope 11 can be a polyhedral structure constructed from two 
segmented, substantial^ flat pieces of material, with the edges of the segments 
joined to give the non-pressurized chamber 13 a substantially polyhedral shape. 
Alternatively, the non*pressurized diamber 13 can be constructed from one or 
5 more curved pieces of material, which gives the . non-pressurized chamber 13 a 
substantial^ spherical, spheroidal, or ellipsoidal shape. This form of construction 
is particularly appropriate if an elastomeric material is used for the second 
envelope 11. 

Despite its name, the non^ressurized chamber may be briefly inflated to assist 

10 in expanding it from its collapsed condition to its expanded condition against the 
pressure raerted on it by the first inflatable chamber 3. If the non-pressurized 
chamber is to be inflated, it is provided with the second inflation tube 15. 

The periphery 17 of the third envelope 19 is attached to the second envelope 
11. This is shown in detail in figure 2A. The third envelope is preferably 

15 attached to the inside surface 21 of the second envelope. The third envelope 19 
has a segmented shape such that, when its periphery 17 is attached to the second 
envelope 11, and the second inflatable chamber 25 formed between the second 
envelope 11 and the third envelope 19 is inflated, the second inflatable chamber 
25 forms a cage structure inside or outside the non-pressurized chamber 13. 

20 Figure 2A shows the second inflatable chamber 25 formed inside the non- 
pressurized chamber 13. Alternative^, the third envelope may be attached to the 
outside surface 23 of the second envelope as shown in figure 1. When the non- 
pressurized chamber 13 is a polyhedral strocture, the cage structure of the second 
inflatable chamber is preferably formed on the faces of the polyhedron. 

25 The third inflation tube 35 allows an inflation gas to pass into and out of the 
second inflatable chamber 25. The inflation gas is ^ically air, nitrogen or 
carbon dioxide, although other suitable gases may be used Typical inflation gas 
pressures are in the range 2 to 5 psi (1.4 to 3.5 kPa), the preferred pressure 
being 3.5 psi (2.4 kPa). The inflation gas pressure in the second inflatable 

30 chamber 25 is considerably higher than that in the first inflatable chamber 5 to 
enable the second inflatable chamber to exert sufficient force to support the non- 
pressurized chamber 13 against the pressure exerted on it by- the inflation pressure 
in the first inflatable chamber. 

In an embodiment of the Type niA retraction device designed for use in an 

35 insufiOated body cavity, the second inflation tube 15, if fitted, and the third 



PCrAJS92/04393 

WO 92/21292 

14 

• ^ «stWn the first inflation tube 7, a Shown in figure 

trocar tube or introducer sleeve tnrougu in a tube 

5 sheath flat ftwnis » 8"***" ^ 

^ fl» tube *«4 p««s WO the ^ ^ 

.H^«,*<H«^in Which the thWe»,ek,p.^^^^ ^ 

15 „asidesl«fece23DotfteKCOl»Jen«lopellD as 
.^fafigp^SahK^^esthevol^neatmat^^l-^^-j- 

'".;Tjr::^ar.^oi:r«a^— ^ 

envelope UC ana tnus givw m ^j^^j^j 
- -w-^«n ii«viee A thinner material can be usea lur ui 
20 inflatable retraction device a uunn ^ 

25 least part of the second envelope lie THe fo.egomg 

'irLt::r^o..he.eeo.«...e.^^^^ 

envelope covered by the nonpressuxi^ ,.fti„tact over the treatment window 

•^rTasshowa in figure 2A. Alten.a.ivel,, as sbowa in fig"« ffl. part of 
^nndow 6, as snown in ugu polyhedron 



wo 92/21292 PCrAJS92/04393 

15 

material over the treatment window 6B. In either case» the second envelope must 
be attached to the first envelope to form a gas-tight seal between them. 

The parts of the second envelope 11 not obstructed the second inflatable 
chamber 25 provide a plurality of windows 29, as shown in figure 1. At least one 
5 of the windows is fitted with a port 31 vMch enables a surgical instrument to be 
passed from the first inflatable chamber 5 into the non-pressurized chamber 13. 
When an instrument, such as the endoscope 33, is passed through the port 31, 
the port forms a gas-tight seal with the instrument When the instrument is 
withdrawn from the port 31, the port once more forms a gas-tigiht seal with itself! 

10 The port 31 provides a gas-tight access fi-om the first inflatable chamber 5 to the 
non-pressurized chamber 13 that maintains the inflation pressure in the first 
inflatable chamber. The port 31 preferably includes a window of an elastomeric 
material such as latex, polyurethane, or silicone rubber. A slit may be pre-cut in 
the window to make it easier to pass instruments through the window. 

15 As an alternative to the port 31 shown in figure 1, an instrument may be 
passed direcfly through the window 29 if at least the part of the second envelope 
forming the window 29 is of an elastomeric material. 

Figure 4 shows an alternative to using some form of port between the first 
inflatable chamber and the non-pressurized chamber to allow a surgical instrument 

20 to be passed into the non-pressurized chamber. In figure 4, features similar to 
those in figure 1 are indicated by the same reference number with the letter "A" 
added. The inflatable retraction device lA is provided with a duct 37, which is 
a tube of an inelastic plastic material similar to that which may be used for the 
first envelope 3A The duct 37 is sealed into one of the windows 29A in the 

25 second envelope llA, passes proximally through the first inflatable chamber 5 A, 
is sealed through the first envelope 3A, and extends beyond the first envelope as 
shown. 

After the inflatable retraction device lA has been deployed, an indsion I is 
made in the abdominal wall BW, and the proximal end of the duct 37 is brought 

30 out through the incision L The duct 37 provides a passage at atmospheric 
pressure through which a surgical instrument can be passed from outside the body 
directly into the non-pressurized chamber 13A, and thence to the gall bladder GB. 
This arrangement provides better feel for the surgeon because movement of the 
instrument is not restricted by the two gas-tight ports 9 and 31 (figure 1). 

35 However, the duct 37 must be fitted with a gas-tight port if the inflatable 
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diamber 43, as shown in figure 5, they may simply be interconnected, and a single 
third inflation tube used Alternatively, a third inflation tube may be fitted to 
each toroidal balloon to allow the height of the non-pressurized chamber to be 
adjusted by selectively inflating the balloons m the stack. In a fiirther alternative, 
5 a smgle tWrd inflation tube can feed a manifold leading to each balloon through 
a non-retum valve. All balloons in the stack are inflated initially. The height of 
the non-pressurized chamber 41 can then be reduced by puncturing one or more 
of the balloons. 

Hie diaphragm 59 provides one large window through which an instrument, 
10 such as the endoscope 63, may be passed from the first inflatable chamber 57 into 
the non-pressurized chamber 41. Gas-tight seals must be provided around such 
instruments. Using an elastomeric material for the diaphragm 59, or using a 
substantially inelastic material for the diaphragm 59 and fittuig a port 65, similar 
to the port 31 in figure 1 will provide suitable gas-tight seals. Alternatively, a 
15 duct, similar to the duct 37 of figure 4, can be used in the retraction device 39 
of figure 5, preferably attached to the diaphragm 59, to provide a passage at 
atmospheric pressure from outside the body through the first inflatable chamber 
to the non-pressurized chamber 41. 

(c) First Method of Use 
20 In the foUowing description, the word "organ" will be used to mean an organ 
or a tissue that is retracted by the inflatable retraction device. The word "treat" 
will be used to mean both treat and observe, and the word "treatment" will be 
used to mean both treatment and observation. Hie word "tissue" or the phrase 
"tissue to be treated" will both be used to mean the organ or the tissue that is 
25 treated through or inside the retraction device. 

Figures 6A through 6C show cross sectional elevational views of the abdomen 
A to illustrate the method by which a Type niA inflatable retraction device 
according to the invention is used in the body to retract an organ within the body 
to gain access to treat a tissue. In the method illustrated in Figures 6A through 
30 6C, the inflatable retraction device is inserted into the abdomen A and is used 
to retract an organ, the bowel B, to gain access to treat a tissue, the gall bladder 
GB. Hie inflatable retraction device also lifts the liver L, The method according 
to the invention can also be used to deploy a Type DIA inflatable retraction 
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device 1 is manipulated to correct its orientatioa The first inflatable chamber 
S is then reinflated 

The non-pressurized chamber 13 is next expanded. The source of inflation gas 
(not shown) is connected to the second inflation tube 15 and the gas supply is 
5 slowly turned on to inflate the non-pressurized chamber 13 to its fiilly extended 
condition. An inflation pressure slightly greater than that used to inflate the first 
inflatable chamber 5 is used. The second inflation tube is damped, and the 
source of inflation gas is transferred to the third inflation tube 35. Tlie gas 
siq>pty is slowly turned on to inflate the second inflatable chamber 25. An 
10 inflation pressure approximately ten times that used to inflate the first inflatable 
chamber is used. Once the second inflatable chamber is fully inflated, inflation 
pressure is released from the non-pressurized chamber 13. 

Ten^rarily inflating the non-pressurized chamber 13 before inflating the 
second inflatable chamber 25 is the preferred way of expanding the non- 
15 pressurized chamber. Inflating the non-pressurized chamber first makes it easier 
to inflate the second inflatable chamber, and enables the size of the second 
inflatable chamber to be reduced. More force is required to ei^and the non- 
pressuiized chamber 13 fit)m a collapsed condition against the inflation pressure 
of the first inflatable chamber 5 than to maintain the non-^essurized chamber 
20 in an already-e^anded condition against the inflation pressure of the first 
inflatable chamber. However, inflating the non-pressurized chamber is not 
essential, and the step of inflating the non-pressurized chamber can be omitted 
if desired. Inflation cannot be used to help ei^and the non-pressurized chamber 
if the inflatable retraction device 1 is supplied with the aperture 4 already cut in 
25 the treatment window 6. 

If the aperture 4 is already cut in the treatment window 6, treatment of the 
tissue can begin using one or more instruments passed through the gas-tight port 
9 and the first inflation tube 7 into the first inflatable chamber 5 and thence 
through the port 31 into the non-pressurized chamber 13. 
30 If the aperture 4 is to be cut in the treatment window 6, an endoscope 63 is 
passed through the port 9 and the first inflation tube 7 into the first inflatable 
chamber 5, and from the first inflatable chamber 5 througk the gas-tight port 31 
into the non-pressurized diamber 13. A oitting instrument 67 is then passed into 
the first inflatable chamber through the gas-tight port 69, and from the first 
35 inflatable chamber to the non-pressurized chamber through the gas-tight port 71. 
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The first method of using a Type m inflatable retraction device involves a 
tedious process to align the treatment window 6 with the tissue to be treated 
The second method of using a Type m inflatable retraction device simplifies 
aligning the inflatable retraction device 1 relative to the tissue to be treated. 
5 Before the inflatable retraction device 1 is inserted into the body, both the 
first inflatable chamber 5 and the second inflatable chamber 13 are partially 
inflated, and the inflatable retraction device is assembled with the endoscope 33 
as shown in figure 7A. The distal end of the endoscope 33 is inserted into the 
first inflatable chamber 5 through the first inflation tube 7 and the gas-tight port 
10 9, The distal end of the endoscope 33 is pushed through the gas-tight port 31 
into the non-pressurized diamber 13 and is centered in the treatment window 6. 
Alternatively, a gas-tight port specifically designed to seal with the endoscope 33 
can be incorporated into the second envelope 11 to receive the endoscope. The 
first and second inflatable chambers are then collapsed by evacuating them* 
15 The inflatable retraction device is then wrapped around the shaft of the 
endoscope 33, adjacent to the distal end of the endoscope as shown in figure 7B. 
If an aperture is akead^ cut in the treatment window 6, the tip of the endoscope 
is e3q)osed Otherwise, the tip of the endoscope is covered by at least a layer of 
the first envelope 3, as shown in figure 7B. The collapsed inflatable retraction 
20 device 91 is held in position by detachable lacing 93. Alternatively, the collapsed 
inflatable retraction device can be held in position by a sleeve with detachable 
ladng, by a sleeve with a tear strip, or by another suitable method. The 
packaged assembly has an overall diameter of about 11 mm, which enables the 
package to fit through a 12 mm trocar tube. 
25 Before the assembly is inserted into the body, it may be necessaiy to insufflate 
the abdomen A tenq)orarily to create space in which to maneuver the distal end 
of the endoscope/retractor assembly 95 into proximity with the tissue to be 
treated Insufflation techniques are known and will not be described. The 
insufflated condition is indicated by the broken line marked A' in figure 7B. An 
30 incision II is made in the abdominal wall BW and a trocar tube T is driven 
through the wall The endoscope/retractor assembly 95 is inserted into the 
abdomen through the trocar tube (and a gas-tight port P on -the trocar tube if the 
body cavity is insufflated). While viewing through the endoscope 33, and, if 
desired, through an additional endc^cope 63 inserted into the abdomen in the 
35 vidnity of the gall bladder GB through an additional incision 12, the endoscope 
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The first main coxiq)onent of the lype IV inflatable retraction device, the 
inflatable retractor 103, has a main inflatable diamber IQS that is inflated to 
retract an organ into a retracted condition* The second main component, the 
maintainer 107 is expanded, at least partially by inflating the inflatable retractor, 
S to m a intain the retracted organ in its retracted condition and to allow the 
inflatable retractor 103 to be deflated and, possibly, removed 

The strocture of the inflatable retractor 103 does not permit instruments to 
pass through it to treat the tissue. The maintainer 107 has an open structure that 
enables instruments to pass through it to treat the tissue once the inflatable 
10 retractor 103 has been deflated and, possibly, removed. The maintainer 107 may 
have several different constructions that will be described below. 



(a) Type IVA Irtflatable Retraction Device 
Figure 8B shows a Type IVA inflatable retraction device which has an 
inflatable maintainer 107A. The main inflatable chamber 105 of the inflatable 

15 retractor 103 is enclosed by a main envelope 109, which is preferabty a balloon 
of a suitable elastomeric material such as latex, polyurethane, or silicone rubber. 
The size and shape of the main inflatable chamber 105 depends on the 
^^lication. For a given inflated size, a main envelope made of an elastomeric 
material has considerably less collapsed bulk than a main envelope made of a 

20 non-elastic material, such as Mylar®, polyethylene, polyethylene/i^lon composite, 
etc. Moreover, the main envelope of a Type IVA inflatable retraction device can 
be considerably lighter and thinner than the main envelope of a Type I retraction 
device because it need only remain inflated for a few minutes, and is subject to 
considerably lower pressures. The main inflatable chamber is inflated by an 

25 inflation gas passed through the main inflation tube 111. 

The inflatable maintainer 107A shown in figure 8B is a geodesic structure 
formed fi-om a plurality of interconnected inflatable plastic tubes 113. Hie tubes 
113 are formed from a substantially inelastic plastic material such as Mylar® or 
polyetl^lene, or, preferably, a polyethylene/itylon composite. Tlie tubes are 

30 interconnected so that their bores communicate, which enables the maintainer to 
be inflated by the single additional inflation tube 115. The size and shape of the 
tubes 113 depends on the application. For instance, a Type IV inflatable 
retractor suitable for retracting the bowel and lifting the liver to gain access to 
the gall bladdtf has a strocture in which the mbes 113 are on the edges of a 
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When the main inflatable chamber IQS is eiq>anded to the limits defined 
the maintainer 107A, inflation is stopped, the first inflation tube 111 is clanq>ed, 
and the source of inflation gas is transferred to the additional inflation tube 115. 
The maintainer is then inflated to a fully expanded condition, as shown in figure 
5 9C This requires a pressure in the range 5 to 10 pounds per square inch {35 
to 7 kPa). 

Mlation of the maintainer 107A may be begun before the main inflatable 
chamber 105 is fully inflated, if desired An endoscope can be introduced into 
the main inflatable chamber through a gas-tight port 117 on the main inflation 

10 tube 111 to dieck the position of the maintainer. If the maintainer obstructs 
access to the tissue to be treated, the partially inflated maintainer can be 
manipulated to change its position. The maintainer and the main inflatable 
chamber are then fully inflated. 

Once the maintainer 107A is fully inflated, the inflation pressure to the main 

15 inflatable chamber 105 is gradually released. During deflation of the main 
inflatable chamber, the structural integrity of the maintainer is observed to ensure 
that the maintainer retains the retracted organ in its retracted condition. 
Manipulation of the maintainer may be necessaiy to ensure that the organ 
remains adequately retracted 

20 Deflating the main inflatable chamber 105 detaches it from the maintainer 
107A Once the main inflatable diamber is fiilfy deflated, as shown in figure 9D, 
it is evacuated to collapse it, and the inflatable retractor is removed from inside 
the maintainer, and removed from the body, leaving the maintainer alone to keep 
the bowel retracted and the liver lifted, as shown m figure 9E. 

25 Hie tissue is then treated using instruments passed into the body through 
suitable incisions in the body waD BW. The instruments are passed through the 
large windows between the inflatable tubes 113 of the maintainer. The 
maintainer has no external envelope, so no time need be spent cutting apertures 
to gain access to the tissue to be treated 

30 (c) Type IVA Inflatable Retraction Device with Internal Inflatable Maintainer 

The Type IVA inflatable retraction device may also be packaged with an 
inflatable maintainer 107B inside the main inflatable chamber 105. An internal 
m a int a in er eliminates the risk of the main inflatable chamber 105 escaping from 
Inside the maintainer 107B during inflation of the main inflatable chamber. 



wo 92/21292 

26 



pcr/US92/04393 



10 



15 



^ ^ e-^tope to pbce ««*les ft. .is^e » b. pulled Um«,gh U.. 

Ito «,«l.pe ..mm a s.^ «o»»i *e tissue betog «ea«d. and 

«Xd toside 4e B.ato ««lope. can .as* be «n»^ 

JiLlle «.in.ainer IOTA of a T,pe IVA tofl..ab.. '^^^ 
be «to«d by a m.«bani«l matotainer havtog a bi«able folding * 
or s<»eoU»rsui«61. material Mating d« «»m 
.be orga. and ..so partial. -ds .n^o^^^ 
ta«, an eip^Kled condition as ti.e n.ain Wla«ble chamber e«pan^ 
ZTZ^ d«n*er *«ber My elands ti.e maintiuner 

: r.stia,le.o«r^.er condition. ^™ "^^ ""^.."f/^ 
Xabl. cbaniber is reduced, ti.. n-bs s«y to tt.eir o«r.»n« conartio.. In ti^ 

^ fl„ n«to.ato.r bas sm-ctinal to^gri., cm. — *e «B» 
,«^t,ten»totafla«ble chancer to iBrettacttd-rndtoon 

^^Lbanical matounner of a TVpe IVA toih^ble r«raction de^e J 
, Jla.ti.e«.ofti.e«eatinen.b,dismantitogJor«^ 

an taflatable redactor can once more he placed ms.de fte 
^^ Ltofla»d»remmti«n-bs from ftdrover^ condom. Tte 
is ti.en defla^d. »«* enables ti« matomtoer «, collapse nno 



wo 92/21292 PCrAJS92/04393 

27 

its folded condition. The maintainer is then removed in its folded condition along 
with the inflatable retractor. 



(e) Type IVB Inflatabk Retraction Device 

The Type IVB inflatable retraction device uses the simple mechanical 
5 m a intaine r shown in figure IQA. The maintainer 107C comprises a first hub 133 
and a second hub 135 interconnected by a plurality of strips or wires 131 of a 
malleable metal or plastic. Aluminum or steel is preferred. Alternatively, the 
maintainer can be made by makmg a number of longitudinal cuts almost from 
end-to-end of a tube of a suitable malleable material. The outside diameter of 
10 the m a int ai ne r 107C is about 11 mm, which enables it to pass easily through a 
12 mm introducer sleeve. 

In. figure lOB, the main inflatable chamber 105 of the inflatable retractor 103 
is preferabty a balloon enclosed by a main envelope 109 of a suitable elastomeric 
material such as latex or silicone rubber. Hie size and shape of the main 
15 inflatable chamber 105 depends on the applicatioa Using an elastomeric material 
for the main envelope enables an envelope of the required strength and inflated 
size to fit within the maintainer 107C The main inflatable chamber is inflated 
by an inflation gas passed through the main inflation tube 111. 

Before insertion into the body, the retractor 103 is assembled with the 
20 maintainer 107C, as shown in figure IOC The main inflation tube 111 is 
tenqjorarily attached to the maintainer to make a single imit for insertion. 

After the inflatable retraction device 101 is inserted into the body, the main 
inflatable chamber 105 is inflated by passing an inflation fluid through the 
inflation tube 111. The main inflatable chamber expands radially, which retracts 
25 the oigan, and di^laces the strips 131 of the maintainer radially outwards. This 
reduces the overall length of the maintainer. Figure lOD shows tiie shape of the 
maintain er in its expanded condition at the end of the inflation process. 

After the main inflatable chamber 105 is fully inflated, and the maintainer is 
in its expanded condition, as shown in figure lOD, the inflation pressure in the 
30 main inflatable chamber is released, and the main inflatable chamber returns to 
its collapsed condition. The maintainer 107C in its expmded condition is 
sufficiently strong to m a int ai n the organ in its retracted condition. The main 
inflation tube 111 is then detached from the maintainer, and the retractor 103 is 
withdrawn from the body. The tissue is treated by instruments passing from 
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outside the body through the qwces between the strips 131 of the maintainer 
107C 

Alternatively, the main inflatable chamber 105 can be released from the end 
of the main inflation tube 111 and removed from the body. The main inflation 
5 tube is then used as a duct through which to pass instruments from outside the 
body to treat the tissue. The instruments pass from outside the body into the 
interior of the maintainer. and then pass through the spaces between the strips 
131 of the maintainer 107C to treat the tissue. 



3. HlGH-STRENGfTH INFLATING MEmOD 

10 A method according to the third aspect of the invention for inflating Type I, 
Type m, and Type IV inflatable retraction devices having a second or additional 
inflatable chamber (an "additional inflatable chamber") enables the collapsed bulk 
of such inflatable retraction devices to be reduced The additional inflatable 
chamber of zny of the above-mentioned inflatable retraction devices reUes on the 

15 rigidity of its envelope under mflation pressure for its strength. To provide the 
strength required, the additional inflatable chamber must have a relatively large 
cross sectional area and use a relatively high inflation pressure (about ten times 
that used in the main inflatable chamber). This in turn requires that the 
envelope of the additional inflatable chamber be relatively thick. The large area 

20 of rdatwely thick material required for the envelope of the additional inflatable 
diamber contributes significantly to the collapsed bulk of the inflatable retraction 
device. 

Hie method according to the invention of filling the additional inflatable 
chamber of an inflatable retraction device fills the additional inflatable chamber 

25 wilh a fluid that, once in place, is made rigid. This enables the whole cross 
sectional area of the additional inflatable chamber to contribute to the strength 
of the additional inflatable chamber. For a given strength, the aoss-sectional 
area of the additional inflatable chamber can be reduced, and lower pressures can 
be used, vMch enables a smaller area of a thinner material to be used for the 

30 envelope of the additional inflatable chamber. This results in a useful reduction 
in the collapsed bulk of the additional mflatable chamber, and hence in the 
collapsed bulk <rf the inflatable retraction device as a whole. 

In inflatable retraction devices in M*ich the envelope of the main inflatable 
dianiber forms part of the envelope of the additional inflatable chamber, a 
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thinner material may also be used for the envelope of the main inflatable 
diamber, giving a further reduction in the collapsed bulk of the inflatable 
retraction device. 

In the method according to the invention, the main chaniber of the inflatable 
5 retraction device is inflated in the normal way. The additional inflatable chamber 
is then filled with a slurry of a non-soluble particulate solid in a fluid. Preferably, 
the sluny is a slurry of glass beads in water. Beads in the range 0.040" to 0.080" 
(1 to 2 mm) in diameter are preferred Alternative^, the beads can be of a 
suitable plastic, such as polycarbonate or aaylic. The additional inflatable 
10 chamber is preferabty filled by evacuating it, and then punning the sluny in to 
fiUit 

The fluid is removed from the additional inflatable chamber, leaving the 
particulate solid behind, lliis is preferably done by inserting into the inflation 
tube a filter with a mesh small enough to trap the particulate solid while allowing 

IS the fluid to pass. The fluid is then pumped out through the filter. The 
particulate solid is then contacted by evacuating the additional inflatable 
chamber. With the additional chamber evacuated, ambient air pressure acting 
against the envelq>e of the additional inflatable chamber pushes the particulate 
solid together, and expels fluid from between the particles of the solid. This 

20 greatly increases the friction between the particles and allows the particles to bind 
together to form a pseudo-solid structure. 

Treatment is carried out working through the inflatable retraction device as 
normal When treatment is complete, the vacuum is released, and fluid is 
punq)ed back into the additional diamber once more to wash the particulate solid 

25 out of the additional inflatable chamber and to allow the inflatable retraction 
device to be removed from the bo<fy. 

ITie method according to the invention is illustrated in figures 11 A through 
HQ which show a polyhedral Type lA inflatable retraction device 301. The main 
inflatable chamber 303 is inflated with a suitable inflation gas passed through the 

30 main inflation tube 305 in the normal way. The additional inflation tube 307 for 
filling the additional inflatable chamber 309 is connected to the sluny filling 
apparatus 311. 

Hie slurry filling apparatus comprises a reservoir R for the shiny S. The 
sluny S con^)rises particles, sudi as the particle P, of a particulate solid in a 
35 liquid L. The reservoir R has a sluny outlet that is connected to the forward 
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irfet of the reversible punq. P. Tbe forward ouUet of the reversible pump P is 
connected through the switdiable filter F to the first port of the 2-way valve V. 
Ihe second port of the ^way valve V is comiected to a vacuum line VAC Hie 

common port of the 2^y valve V is comiected to the second inflation tube 307. 

5 The 2.way vatoe V is set to comiect its first port to the common port and the 
filter F is set to its ofE position. The pump ? is operated in its forward directaon 
to pump the starry S into the additional inflatable chamber 309. The inflatable 
retraction device 301 w& its main mflatable chamber 303 inflated with inflation 
gas and its additiomd inflatable chamber filled with slurry S is shown m figure 

10 llA. The starry S in tiie additional inflatable chamber comprises particles, such 
as tiie partide F, of a particulate soUd in tiie Uquid L. 

The filter F is then switched to its on position and tiie pmnp P is reversed. 
Tie pmnp P pmnps tiw. starry S out of tiie additional inflatable chamber 309, but 
the filter F traps tiie particles of tiie particulate soUd component of tiie slurry 

15 remain mside tiie additional inflatable chamber, and only tiie Uquid component 
Lof tiie starry S is returned to tiie reservoir R. The inflatable retraction device 
301 witii its main inflatable chamber 303 inflated witii inflation gas and its 
additional inflatable diamber filled witii particles, such as tiie partide F. of tiie 
particulate soUd component of tiie slurry is shown in figure IIB. 

20 The Trvniy vah« V is tiien set to comiect its second port to its common port 
TWs comiects tiie vacmmi line VAC to tiie additional inflation mbe 307. Tlie 
vacuum Ime VAC reduces tiie pressure mside tiie additional chamber 309. 
Ertemal pressure on tiie emrelope of tiie additional chamber forces tiie envelope 
towards and consoKdates tiie particles of tiie particulate soUd. Inflation pressure 

25 in tiie main inflatable chamber 303 is tiien released. Figure IIC shows tiie 
mflatable retraction device 301 after tiie additional inflatable diamber 309 has 
been evacuated. The partides. sudi as tiie partide F. of tiie particulate sohd 
component of tiie slurry are compacted and provide tiie additional mflatable 
damber 309 witii considerably more strengtii tiian if tiie additional inflatable 

30 diamber were filled witii an inflation gas. The main inflatable diamber 303 is 
in its depressurized state and an aperture 313 has been cut in tiie envelope of tiie 
main inflatable diamber to provide access to tiie organ to be treated. 

The 2^y valve V and tiie vacuum line VAC can be dispensed witii if tiie 
pmi^ P is aqiable of pulling a vacuum of more tiian x mm of mercury (kPa). 

35 The pump P is tiie left running after all tiie liquid has been removed from tiie 
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additional inflatable chainber 309 to reduce the pressure in the additional 
inflatable diamber and consolidate the particulate solid 

With relative^ small retraction devices, a large syringe can be used for the 
pvaap P and the reservoir R. The same or a different fringe can also be used 
5 to evacuate the additional inflatable chamber. 

Particulate solids other than glass beads can be compacted by heating them 
or cooling thenu Moreover, with such particulate solids, it may not be necessary 
to remove the liquid component of the sluny before compacting takes place. 
Figure IID shows the l^pe lA inflatable retraction device 321, which includes the 

10 , inner pipe 309 running through the additional inflatable chamber 309. Once the 
additional inflatable chamber has been filled witii the slurry, and the liquid 
component of the slurry removed, if necessary, a fluid at a suitable temperature 
is circulated througji the inner pipe inlet 317, an inner pipe outiet (not shown), 
and the inner pipe 315. The temperature change caused by the fluid circulating 

15 in the inner pipe 315 consolidates the matter filling the additional inflatable 
chamber. Jf the particulate solid is consolidated by heating, a suitable electrical 
heating elemrat can be substituted for the inner pipe 315. 

4. Self-Retracung Endoscope 

During endoscopic observation within the body, it is often impossible to see 
20 a wide enough area at one time because other organs or tissues obstruct the field 
of view of tiie endoscope. Retraction devices of the type described in this 
application, in the prior application, and elsewhere can be used to provide 
retraction and obtain an unobstructed view. The process of correctly positioning 
the retraction device, deploying it, opening up one or more observation windows, 
25 and removing the retraction device after the observations are conq)lete is 
cumbersome. A self-retracting endoscope according to the fourth aspect of the 
invention provides local retraction in the vicinity of the distal end of the 
endoscope to provide an unobstructed wide field of view. 

(a) Inflatable Setf-Retracting Endoscope 
30 An inflatable self-retraction endoscope 201 according to the invention is shown 
in figures 12A through 12D. The self retracting endoscope 201 comprises a 
substantially tubular optical assembly 203 and an inflatable retraction device 205. 
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the inflatable retraction device to its collaps«l st-e 219 w*m .he 
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. endoscope 201 has a substantially constant circular cross-section that can form a 
seal with the gas-tight port of a trocar tube. 

(b)Metkod of Using the Se^-Retractmg Emioscape 
The method according to the invention of using the self-retracting endoscope 
S 201 according to the invention to make observations within a body cavity is 
illustrated in figure 12E^ m which the endoscope is used to observe the gall 
bladder. An incision I is made in the abdominal wall BW. A trocar tube T is 
inserted and the abdomen is insufflated usi^g known techniques to provide 
working space. The self-retracting endoscope 201 is inserted into the abdomen 
10 through the gas-tight port P on the trocar tube T and is advanced past the bowel 
B and under the liver L mto the vidnity of the gaU bladder GB. 

y/Uh a conventional endoscope, part of the gall bladder can be observed, but 
attempts to see the gall bladder as a whole are thwarted by the liver L. When 
the conventional endoscope is drawn away from the gall bladder GB to obtain a 
IS view of the gall bladder as a whole, the liver drops back into place and obstructs 
the view. 

In the method according to the invention of using the self-retracting endoscope 
201 according to the invention, the distal tip of the endoscope is placed close to 
the surface of the gall bladder GB, and a source of inflation gas (not shown) is 

20 attached to the inflation tube 209. The inflation gas pressure is gradually 
increased to ^and the inflatable retraction device 205. As tiie inflatable 
retraction device 205 expands, it pushes the distal tip of the endoscope away from 
the gall bladder, enlarging the field of view, and retracting the liver to prevent 
the liver from obstructing the view of the gall bladder. 

25 After the observations have been made, the inflation pressure in the inflatable 
retraction device 205 is released to coUapsc the inflatable retraction device. The 
inflatable retraction device is then evacuated to retract it fully. The distal tip of 
the self-retracting endoscope 201 can then be moved to a different observation 
site (if accessible from the incision I) and the inflation-observation-deflation 

30 sequence is repeated In some circumstances, it may not be necessary to deflate 
the inflatable retraction device to change the observation site. 
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5. Insertion Tube 

Inflatable retraction devices in their collq)sed state have conventionally been 
packed in a substantially cylindrical package for insertion into the body prior to 
deployment The cylindrical package has conventionally been introduced into the 
5 body by pushing it through a suitably-sized trocar tube or introducer sleeve. If 
the outside diameter of the package has been close to the diameter of the 
diameter of the bore of the trocar tube, there is a tendency for the package to 
stick in the bore of the trocar tube. Pushing the package harder causes the 
package to buckle, and wedges the package more firmly. An insertion tube 
10 according to a fifth aspect of the invention draws the packaged retraction device 
into the body and avoids problems with the package sticking. 

(a) Insertion tubes 
The most basic form of the insertion tube 241 according to the fifth aspect of 
the invention is shown in figure 13A. The insertion tube 241 comprises a tube 
15 243 and a string 249 having a first end 251 and a second end 253. The first end 
251 of the string passes distally outside the tube 243. At the distal end 244 of 
the tube, the first end of the string passes into the bore 247 of the tube, passes 
proximally through the bore, and emerges fi-om the proximal end 246 of the tube. 
Ibe first end 251 of the string is attached to the proximal end 255 of the 
20 packaged inflatable retraction device 257. To reduce friction between the string 
249 and the distal end 244 of the tube, the tube 243 should have a relath^ely 
thick wall, and the distal end 244 should be rounded. A radial groove can be 
made in the distal end to locate the string, if desired. 

A less basic form of the insertion tube 241 according to the fifth aspect of the 
25 invention is shown in figure 13B. The insertion tube 241 comprises a tube 243 
having a small eyelet 245 attached to its distal end 244. The insertion tube 241 
also conq)rises a string 249 having a first end 251 and a second end 253. The 
first end 251 of the string passes distally through the bore 247 of the tube, 
through the eyelet 245, passes proximally back through the bore, and emerges 
30 from the proximal end 246 of the tube. The first end 251 of the string is 
attached to the proximal end 255 of the packaged inflatable retraction device 257. 

An improved variation of the insertion tube 241 according to the invention is 
shown in figure 13C In the inqnioved variation, the string is contained within the 
insertion tube, unlike the version shown in figure 13A, and the bore 247 of the 
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bore of the tube. Ibe insertion tube 241 is then withdrawn from the trocar tube, 
and the inflatable retraction device is released from its packaging. This also 
detaches the string 249 from the inflatable retraction device. The string 249 and 
the packaging are withdrawn from the body through the trocar tube. The 
5 inflatable retraction device is then deployed in the normal way. 
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We daim: 
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J- t,rtn nressiirized diauiber into an ej?)ande<l 
chamber, for expandmg the non-pressunzeo awuiu 
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p,«s„rized dianiw torn the tet inflatable means. 
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6. The apparatus of claim 4, wherein at least part of the second envelope 
comprises an elastomeric material, the elastomeric material providing the port 
means. 

7. Tlie apparatus of claim 1, wherein the non-pressurized chamber includes 
a duct passing through the first inflatable means. 

8. Hie apparatus of daim 1, wherein the first envelope comprises an 
elastomeric material 

9. The apparatus of daim 1, wherein: 

(a) the non-pressurized chamber is a first non-pressurized chamber, 

(b) the apparatus further comprises: 

(1) an additional non-pressurized chamber; and 
5 (2) an third inflatable means, operably associated with the additional 

non-pressurized chamber, for expanding the additional non-pressurized 
chamber into an ei^anded condition when the third inflatable means is 
inflated; and 

(c) the means for inflating the second inflatable means is additionally for 
10 inflating the third inflatable means, the means for inflating the second 

inflatable means inflating the second inflatable means or the third inflatable 
means depending on the positions of the first non-pressurized chamber and the 
additional non-pressurized chamber relative to the tissue when the first 
inflatable means is inflated. 
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10. A mefliod of letracting an organ inside the body to gain access to an 
adjacent tissue, the method comprising: 

(a) providing an inflatable retractor, comprising: 

(1) a first inflatable diamber having a first envelope, 
5 (2) a non-pressurized chamber inside the first inflatable chamber, the 

noniiressurized diamber having a second envelope attached to part of the 

first envelope, and 

(3) a second inflatable chamber operably associated with the non- 

pressurized chamber; 
10 (b) placing the inflatable retractor in a collapsed condition adjacent to the 

tssue; 

(c) inflating the first inflatable chamber to retract the organ; and 

(d) inflating the second inflatable chamber to expand the non-pressurized 
chamber into an expanded condition. 



10 



11 ite method of daim 10, wherein the step of inflating the second 
diamber to «5>and the non-pressurized diamber into an expanded condition 

comprises: 

inflating the non-pressurized diamber into an expanded condition; 
inflating the second inflatable chamber into an expanded condition; and 
deflating the non-pressurized chamber. 

12. The method of daim 11, fiirther conqwising: 
providing a cattmg instrumrat; 

pnmding a siibstantiaUy gaslight passage between the first inflatable 
chamber and the non-pressurized diamber, 

passing the cutting instrument into the first inflatable diamber, 

passing the cutting instrument through the substantial^ gas-tight passage 
into the non-piessurized diamber. the substantially gas-tight passage forming a 
substantialty gas-tight seal wifli the cutting instrument; and 

pierdng by means of tiie cutting instrument an aperture in the first 
envelqw to gain access to tiie tissue. 
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13. The method of claim 12^ further comprising pulling the tissue through 
the aperture into the non-pressurized chamber. 

14. The method of daim 12, further comprising: 
providing a surgical instrument; and 

treating the tissue 1^ passing the surgical instrument through the aperture. 

15. The method of claim 10, further con^rising pulling the tissue through 
an aperture in the first envelope into the non-pressurized diamber. 

16. The method of daim 10» further comprising: 
providing a surgical instrument; 

passing the surgical instrument into the non-pressurized chamber, and 
treating the tissue by passing the surgical instrument from the non- 
5 pressurized chamber through an aperture in the first envelope. 

17. The method of daim 16, further coniprising: 

providing a substantiaUy gas-tight port between the first inflatable dianiber 
and the non-pressurized chamber; and wherein 

the step of passing die surgical instrument into the non-pressurized chamber 
5 indudes passing the surgical instrument througlh the substantiaUy gas-tight port 

18. The method of daim 16, further conq)rising: 

providing a duct between the non-pressurized diamber and the first 
envelope; and wherein 

the step of passing the surgical instrument into the non-pressurized chamber 
5 indudes passing the surgical instrument through the duct 

19. Hie method of daim 10, wherein the non-pressurized chamber indudes 
a duct passing through the first inflatable chamber, and the method further 
conq>rises: 

providing a cutting instrument; 
5 passing the cutting instrument through the duct into the non-pressurized 
chanober; and 

piercing means of the cutting instrument an aperture in the first 
oivelope to gain access to the tissue. 
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20. The meflK,d of daim 19, further con,,rising p 
the ^rture into the non-pressurized chamber. 

21. The method of daim 19, further con^wising: 
providing a surgical instrument; and 

Lting the tissue by passing the surgical instrmnent throu^ 

22. The method of daim 10, wherein: 

the step of inflatmg fte first inflatable diamber inflates the first 

chamber to a pressure in the range of ai4 to 0.28 kilo-Pascals; 

the step of inflatmg the second inflatable diamber inflates the seco^ 

5 ii^fiatable dumber to a pressure in the range of L4 to 3. Mo-^^ 

the pressure in the non-pressurized diamber after the step of mflatmg the 

second inflatable diamber is substantially equal to atmospheric pressure. 

23. A method of retractmg an organ inside the body to gain access to an 

adjacent tissue, the method comprising: 

(a) providing an uiflatable retractor, comprising: 

(1) a first inflatable chamber having a first envelope, 
5 (2) a non-pressurized diamber inside the first inflatable chamber, flie 

«,n^ressurized dumber having a second em^elope attadied to part of the 

first CTvdope, and 

(3) a second inflatable diamber opeiably assodated with the non- 

pressurized diamber, 

(b) providing an endoscope having a proximal end and a distal end; 

(c) securing the inflatable retractor in a coUapsed condition to the 
endoscope adjacent to the distal end of the endoscope; 

(d) inserting the distal end of the endoscope together with the mflatable 

retractor into the body; , 

(e) inflating the second inflatable diamber to expand the non-pressunzed 
dumber into an at least partialfy expanded condition; 

(f) manq»ulating the endoscope while observing through the endoscope to 
locate the non-Fessurized diamber adjacent to the tissue; and 

(g) inflating tiie first inflatable diamber into a My-expanded condition to 
20 retract tiie or^ 
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24. Hie method of daim 23, wherein the step of securing the inflatable 
retractor in a collapsed condition to the endoscope adjacent to the distal end 
of the endoscope indudes inserting the distal end of the endoscope into the 
non-pressurized diamben 

25. The method of daun 23, wfaerem the step of inflatmg the second 
chamber to eq>and the non-pressurized chamber into an expanded condition 
comprises: 

inflating the non-pressurized chamber into an expanded condition; 
5 inflating the second inflatable chamber into an expanded condition; and 
deflating the non-pressurized chamber. 

26. The method of daim 25, further comprising: 
providing a cutting instrument; 

providing a substantially gas-tight passage between the first inflatable 
diamber and the non-pressurized chamber; 
5 passing the cutting instrument into the first inflatable chamber; 

passing the cutting instrument through the substantially gas-tight passage 
into the nompressurized chamber, the substantially gas-tight passage fomiing a 
substantially gas-tight seal with the cutting instrument; and 

pierdng by means of the cutting instrument an aperture in the first 
10 envelope to gain access to the tissue. 

27. The method of claim 26, further comprising pulling the tissue through 
the aperture into the non-pressurized chamber. 

28. The method of daim 26, further comprising: 
providing a surgical instrument; and 

treating the tissue by passing the surgical instrument through the aperture. 

29. The mefliod of daim 23, further conq>rising pulling the tissue through 
an aperture in the first envelope into the non-pressurized chamber. 
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30. The method of daim 23, fiirther comprismg: 
providing a surgical instrumrat; 

passing the surgical instrument into the non-pressurized diamber, and 
treating the tissue by passuig the surgical instrument from the non- 
5 pressurized diamber throu^ an aperture in the first envelope. 

31 The method of daim 30, fiirther con^risfag: 

providing a substantiaUy gas-tight port between the first inflatable diamber 
and the non-pressurized chamber, and wherein 

the stq, of passing the surgical instrument into the non-pressurized diamber 
5 indudes passmg the suigical instrmnent through the substantiany gas-t^^ 

32. The method of dahn 30, fiirther conpising: 

providing a duct between tiie non-pressurized diamber and the first 

cmeLcpe; and viiierein . . v 

the step of passuig the surgical instrument into the non-pressurized diamber 

5 indudes passing the surgical instrument through the duct. 

33. Hie method of daun 23. wherein the non-pressurized chamber indudes 
a duct passmg tiirough the first inflatable diamber, and the method fiirther 

comprises: 

providing a cuttmg instrument; 
5 passing the cutting instrument through the duct into the non-pressurized 

diamb^ and 

pierdng by means of the cutting instrument an aperture m the first 
envdope to gain access to the tissue. 

34. The method of claim 33, fiirther comprising pulling the tissue through 
the aperture into the non-pressurized diamber. 

35. The method of daim 33, fittther comprising: 
providing a surgical instrument; and 

treating the tissue by passing the surgical instrmnent through the qierture. 



wo 92/21292 PCTAJS92/04393 

45 

36. i^paratus for retractmg an organ inside the body to gain access to an 
adjacent tissue, the apparatus comprising: 

a main inflatable chamber having an envelope of an elastomeric material; 

means for selective^ inflating the main inflatable chamber while in place 
5 within the body to retract the oi^an into a retracted condition; 

maintaining means, operative^ associated with the main inflatable chamber, 
for maintaining the organ in its retracted condition after the main inflatable 
chamber is deflated. 

37. The apparatus of claim 36, wherein the mflint^ifiing means comprises an 
additional inflatable chamber. 

38. The apparatus of claim 37, wherein the additional mflatable chamber is 
outside the main inflatable chamber. 

39. The apparatus of claim 38, wherein the additional inflatable chamber 
comprises a cage-like structure. 

40. The apparatus of daim 37, wherein the additional inflatable chamber 
conq>rises a cage-like structure. 

41. The apparatus of claim 36, wherein: 

the maintaining means comprises a plurality of strips of a malleable 
material arranged to form the curved surface of a cylmder, and 

the main inflatable chamber is inside a space boimded by the curved 
S surface of the Tnaint^iniiTg means. 

42. The apparatus of claim 36, wherein the maintaining means comprises: 
a first hub and a second hub, each hub being cylindrical and having a 

curved outer surface; and 

a plurality of strips of a malleable material, each strip having a first end 
5 and a second end, the first end being attached to the curved outer surface of 
the first hub, and the second end bemg attached to the curved outer surface of 
the second hub. 
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43 lie ^iparatus of daim 3d. wherein the niaintato^^ 
honow cylinder of a malleable material, the hollow cylinder having a curved 
sidewall. a first end. and a second end. the carved sidewall being pierced by a 
phttaH^r of longitudinal cuts extending from a point adjacent to the first end to 
5 a point a^-acent to the second end to provide a pluraUty of stnps 

interconnectiBg the first end and the second end. 

44. A method of retracting an organ inside the body to gain access to an 
adjacent tissue, the method comprising: 

(a) providing a main inflatable chamber and a maintained 

(b) assembling the maintainer and the main inflatable chamber, 

5 (c) placing the maintainer and main inflatable chamber assembly in a 
collapsed condition adjacent to the organ; 

(d) inflating the main inflatable chamber to retract the organ into a 

retracted condition; 

(e) expandhig the maintainer to maintain the organ in its retracted 

10 condition; and 

(f) deflating the main inflatable chamber. 

45. Hie method of daim 44, further conqirising removing the main 
inflatable diamber from the body. 

46 The melliod of daim 44, wherein 

the step of assembling the maintainer and the main inflatable chamber 
indudes pladng the mamtainer inside the main inflatable chamber, and 
the step of e^ianding the maintainer to maintain the organ in its retracted 
5 condition indudes inflating the maintainer. 

47. The method of daim 44, wherein 

tiie step of assembling the maintainer and the main inflatable diamber 
indudes pladng the main inflatable diamber inside the maintainer. and 
the step of expanding the maintainer to maimain the organ in its retracted 
5 condition indudes farther inflating the main inflatable diamber. 
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48. The method of daim 44, wherein 

the step of asseoibling the maintainer and the main inflatable chamber 
includes placing the Tnain inflatable chamber inside the maintainer, and 

the step of expanding the maintainer to maintain the organ in its retracted 
5 condition includes inflating the maintainer. 

49. A method of inflating an inflatable retraction device, the method 
conq>rising: 

providing an inflatable retraction device having a main inflatable chamber 
and an additional inflatable chamber; 
5 providing a slurry of a particulate solid in a liquid; 
inflating the main inflatable chamber, 
inflating the additional inflatable chamber with the slurry; 
removing the liquid from the additional inflatable chamber, leaving the 
particulate solid behind; and 
10 compacting the particulate solid to form a substantial^ rigid stmcture. 

50. The method of daim 49, wherein 

the particulate solid has partides of greater than a predetermined size; and 
the step of removing the liquid from the additional chamber leaving the 
particulate sold behind indudes: 
5 providing a filter having a mesh smaller than the size of the particles of 

the particulate solid, and 

pumping the liquid from the additional inflatable chamber through the 
filter. 

51. The method of claim 49, wherein the step of compacting the particulate 
soUd to form a rigid structure includes evacuating the additional inflatable 
chamber. 

52. The method of daun 49, wherein the step of compacting the particulate 
solid to form a rigid structure indudes heating the particulate solid. 

53. The method of daim 49, wherein the step of compacting the particulate 
solid to form a rigid structure indudes cooling the particulate solid. 
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54. Apparatus for observing a tissue inside the bo^. the apparatus 
comprising: ^ i. « 

^„ ™»s «.iac». » to disu. cod o£ to .p^cal 

in . JLpscd »oaMo. ^ to disua «.) »e to opucal »«a«, . 

10 inserted into the bo<fy; and 

nieans for expanding the retraction means inside the body. 

55 The apparatus of daim 54, wherein 
the retraction means includes an inflatable chamber. 
the means for e^anding the retraction means inside the body mdudes 
means for inflating the inflatable chamber. 

56. Tbe ^aratus of daim 55. wherein the inflatable diamber 

has a hollow frustroconical shape, 

is substantially concentric with the optical means, and 

has a diameter that increases distalty. 

57 The mpaiatus of daim 55, wherein 

the inflatable diamber con,,rises a stadc of inflatable toroidal balloons 
having progressively inaeasing diameters. 

58. The apparatus of dahn 54, whereui, 
the retraction means comprises: 

a transparent collar attadied to the distal end of the optical means, 
a coUar sUdably mounted on the optical means, 
5 a plurality of elongate flexible members attadied to the transparent 

collar and to the collar, and 

the means for expanding the retraction means indudes means for shdmg 
the collar along the optical means towards the transparent collar. 
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59. The apparatus of claim 58, wherein the elopgate flexible members are 
strips of a transparent plastic. 

60. The apparatus of daim 58, wherein the elongate flexible members are 
wires. 

61. Apparatus for inserting into the body a substantially cylindrical object 
having a proximal end and a distal end, the apparatus conq)rising: 

an elongate tubular member having a bore, the bore slidably receiving the 
object and having a proximal end and a distal end; 
5 a string passing from the proximal end to the distal end of the tubular 
member inside the bore, and returning to the proximal end of the tubular 
member; 

means on the portion of the string passing inside the bore to enable the 
string to be attached to the proximal end of the object 

62. The apparatus of claim 61, wherein the string returns to the proximal 
end of the tubular member outside the bore. 

63. The apparatus of daim 61, further comprising: 

an eyelet at the distal end of the tubular member; and wherein 
the string passes through the eyelet, and returns to the proximal end of the 
tubular member through the bore. 

64. The apparatus of daim 61, wherein 

the elongate tubular member is a first elongate tubular member; 

the bore of the first elongate tubular member is a first bore; 

the apparatus further conq)rises a second elongate tubular member attached 
5 to the first elongate tubular member, the second elongate tubular member 
having a second bore; and wherein 

the string returns to the proximal end of the first elongate tubular member 
through the second bore. 

65. The apparatus of daim 64, wherein the second elongate tubular 
member is inside the first bore. 
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66. Hie ^.paratus of daim 64, wherein the second elongate tubular 
member is outside the first bore. 

67. The apparatus of claim 64, wherem 

the second elongate tubular member has a distal end. and 

the distal end of the second elongate tubular member projects beyond the 
distal end of the first elongate tubular member. 

68. A method of inserting into the body a substantially qrlindrical object 
havuig a prorimal and a distal end. tiie method comprising: 

(a) providing an insertion tube comprising: 

(1) an elongate tubular member having a distal end and a bore, the 
5 bore having a proximal end and a distal end, 

(2) a string passmg &om tiie proximal end to the distal end of the 
elongate tubular member inside the bore, and returning to tiie proxunal end 
of the elongate tubular member, 

(b) attadiing tiie string passmg inside flie bore to tiie proximal end of tiie 

""^^(^ inserting tiie distal end of tiie objed into tiie proxu^ 

(d) inserting tiie distal end of tiie elongate tubular mmber into tiie bodr, 

and 

(e) pulling on tiie string returning to tiie proxunal end of tiie elongate 
15 tubular member to draw tiie object tiirough tiie bore. 

69 The method of claim 68, wherein 

tiie objed is an inflatable retraction device in a collq,sed condition, and 
tiie inflatable retradion device is for retracting an organ; 

the step of inserting tiie distal end of tiie elongate tubular member mto tiie 
5 body indudespladng tiie distal end of tiie elongate tubular member adjacent 

to tiie organ, and , ^ t. , 

ti» step of pulling tiie string returning to tiie proximal end of tiie elongate 
tubdar member additionally includes ejecting tiie inflatable retraction device 
ftom tiie bore adjacent to the organ. 
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